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Cutting Speeds for Formed Gear Cutters. These are generally
low compared with those used in other operations because too high a
speed involves the risk of serious damage to an expensive cutter and also
may reduce the accuracy of the product. It is also advisable to avoid
having to disturb the set-up of the cutter relatively to the work until the
job is completed. Cutting speeds are consequently only about 50-80 per
cent of those used with ordinary milling cutters.

Gear cutting by means of formed cutters is no longer used for large
quantity production because the cost of production is too high and the
accuracy obtainable is not high enough. For small quantity production
it is the standard method and is widely used. When specially accurate
cutters are used under favourable conditions the accuracy obtainable
equals, and may exceed, that obtainable by any process except grinding
with a formed grinding wheel.

The Rack-Cutter Generating Process. The underlying principle
of this process is as follows. The blank, on which gear teeth are to be cut,
is mounted on a mandrel which is geared to
a slide carrying the cutter B (Fig. 259). The
cutter is identical, except for certain small
details, with the rack that would mesh pro-
perly with the gear-wheel after its teeth have
been cut. The slide carrying the cutter B
can move in the direction XY and is placed
so that the distance L between the pitch line
of the cutter teeth and the axis of the blank
is the correct distance. The gearing between
the cutter slide and mandrel is arranged so
that when the mandrel is rotated the cutter
slide moves along exactly as it would do if
the pitch circle of the teeth being cut engaged,
without slip, the pitch line of the rack cutter.
If the blank were made of a perfectly plastic
material then, as the rack passed under the
blank its teeth would mould the blank into

a wheel with teeth correctly shaped to mesh with the rack and con-
sequently, provided certain conditions as regards the shape of the rack
tooth are fulfilled, with any other wheel formed by the rack. Since
the blank is not flastic the rack has to be made to cut it. The rack
edges are made cutting edges and it is given a reciprocating motion
in a direction perpendicular to the plane of the paper in the sketch ; that
is, parallel to the axis of the blank. This reciprocation is at a fairly high
speed whereas the generating motion, that is, the rotation of the blank
and sliding of the cutter in the direction XX, is comparatively slow and
is given intermittently during the return stroke of the cutter. The
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